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to After-Treatment System of Diesel Engine 
by 
Kei-ichiro MURAI, Suguru TOJO, Takafumi YAMAGUCHI, Toshihiro MORIGA 
and Yoshiyuki KIDOGUCHI 
Iron oxides which were supported on three kinds of alumina (γ-Al2O3, χ-Al2O3 and 
activated-Al2O3) were prepared for oxidation catalysts on an after-treatment system of diesel engine. 
In methane oxidation experiment, we found that the hematite (α-Fe2O3), which was synthesized from 
goethite (α-FeOOH), supported on χ-Al2O3 has the highest catalytic activity (over 70% in CH4 
conversion) at 227K than the other catalysts. Also in the redox reaction between NOx and 
activated-carbon as substitute for soot, the catalyst supported on χ-Al2O3 showed the highest 
performance and CO gas was not observed in the products. It is concluded that in α-Fe2O3/χ-Al2O3 
catalyst, α-Fe2O3 exists mainly on the surface of the support, because of flatness of the surface of 
χ-Al2O3. On the other hand, in the case of α-Fe2O3/γ-Al2O3 catalyst, as the surface of support, 
γ-Al2O3, is uneven, α-Fe2O3 do not partially exist on the surface but in the pores. 
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硫酸鉄水溶液の 3 倍量の NaOH 水溶液を加えて 20 時間
撹拌し空気酸化させると茶色の沈殿物を得た。さらに蒸
留水で濾液が中性になるまで洗浄しながら濾過し、

















には XPS を用い、分析結果と活性との相関を考察した。 
３． 結果と考察 
 Fig. 2 に χ-Al2O3に酸化鉄を担持させた触媒と χ-Al2O3







Fig.1 Schematic diagram of the fixed-bed continuous-flow 
quartz reactor. 
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触媒も 400ºC で酸化反応が始まり、600 ºC でメタンの
CO2 転化率がほぼ 100%になった。しかし 500ºC でのメ
タン転化率には有意な差が見られ、χ-Al2O3 を担体とし



















Fig.2 XRD patterns of α-Fe2O3/χ-Al2O3 and χ-Al2O3. 



















Fig.3 XRD patterns of α-Fe2O3/γ-Al2O3 and γ-Al2O3. 












Fig.4 XRD patterns of α-Fe2O3/activated-Al2O3 and 
activated-Al2O3. 














○：χ ●：γ ◎：activated 
Fig. 5 Methane conversion over α-Fe2O3/γ-Al2O3、
α-Fe2O3/χ-Al2O3 and α-Fe2O3/activated-Al2O3. 
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この原因は XPS および XRF 測定の結果（Fig.7）から推
測することができる。Fig.7 は、XPS のピーク面積より










































































Fig. 7 Fe2p peak area ratio Fe/(Fe+Al) as a function of the 
catalysts and content of α-Fe2O3 to the entire catalysts 
measured by XRF.  
α-Fe2O3/χ-Al2O3 α-Fe2O3/γ-Al2O3 α-Fe2O3/activated- Al2O3 Miller indices 
Crystallite size(Å) Crystallite size(Å) Crystallite size(Å) 
(012) 96 70 92 
(104) 85 89 95 
(110) 150 220 130 
(113) 110 230 105 
(116) 90 200 100 
 
Table 1 Crystallite size of α-Fe2O3/χ-Al2O3 α-Fe2O3/γ-Al2O3 and α-Fe2O3/activated-Al2O3 
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χ-Al2O3 に酸化鉄を担持させると比表面積が約 2 倍に
なったが、その一方、γ-Al2O3 に酸化鉄を担持させると
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